Methods Chest x ray films were reviewed from 174 former workers at the crocidolite mine and mill at Wittenoom, Western Australia who had applied for pneumoconiosis compensation and had been investigated at the Department of Respiratory Medicine, Sir Charles Gairdner Hospital. The films were classified by one of us (GH) according to the ILO system.4 Also, pleural changes were classified as either pleural plaques or diffuse thickening. Pleural plaques were recorded when circumscribed calcified or non-calcified pleural thickening, sharply demarcated against the lung parenchyma, was seen. Diffuse pleural thickening was recorded when the thickening was more extensive and poorly demarcated from the lung parenchyma, and also when the costophrenic angle was blunted. Cases with more or less developed fibrous strands or "crow's feet" reaching into the lung parenchyma were seen as variants of diffuse thickening.' Apical lesions in the form of pleural thickening with or without shrinking of the upper lobe were also recorded.' 8
Twenty three patients (13-1 %) were found to have plaques, and these were calcified in 18 (10-3%).
DIFFUSE PLEURAL THICKENING
Twenty five (14%) of the patients had unilateral blunting of the costophrenic angle, and in 28 (16%) this finding was bilateral. Thus 53 patients (30%) had a blunted costophrenic angle on one or both sides. Of these, 18 patients (10-3%) showed unilateral diffuse pleural thickening and 16 (9-1%) showed bilateral thickening. Crow's feet were visible in 25 (14%) patients (see figure for data on occurrences ofpleural plaques and pleural thickening from this study compared with data from Finland and Turkey). 
Discussion
Malignant mesothelioma is caused almost exclusively by asbestos (or, rarely, erionite) and can thus be considered as a "signal tumour" for exposure to this mineral. There is a large difference, however, in the mortality from mesothelioma in various asbestos exposed cohorts. This is not surprising since asbestos is a collective term for several different minerals with varying physical and chemical properties. The risk of mesothelioma is connected to length and diameter of the fibres,9 and crocidolite carries the highest risk among the asbestos minerals. Australian crocidolite, formerly mined at Wittenoom, is among the most potent of the crocidolite variants in causing a high incidence of mesothelioma. 7' 11 Benign pleural changes are common in workers exposed to asbestos and much more common than mesothelioma. These lesions are of two types; changes restricted to the parietal pleura (typical pleural plaques) and lesions affecting the visceral as well as the parietal pleura (typically diffuse thickening of the pleura). The simplest of the visceral pleura lesions is blunting of the costodiaphragmatic angle. The ILO system is not useful for discrimination of these types of change; in fact, one of the examples given in the ILO standard collection set to illustrate pleural thickening is probably a pleural plaque."
This investigation shows that visceral pleural lesions are common among former crocidolite workers in Western Australia who have applied for pneumoconiosis compensation, although, because of the selection of films the study is not representative of the whole population. Benign asbestos pleural effusions in the Wittenoom population are not uncommon, however,'0 and other studies have shown that the occurrence of visceral pleural lesions relative to simple plaques roughly parallels the incidence of malignant mesothelioma.56 The incidence of blunted angles is not increased in the endemic plaque area in Finland, where no mesotheliomas have been described so far. On the other hand, the areas with endemic plaques in Turkey have an increased level of the tumour and the Turkish erionite areas even more so. '3 In both these populations the relative incidence of diffuse thickening affecting the visceral pleura and including the parenchyma is also high. Our preliminary study is consistent with this tendency.
The study also shows that apical lesions in the form of pleural thickening with or without shrinking of the upper lobe are correlated with diffuse pleural thickening and not with silicosis, giving further strength to the idea that this type of lesion is another variant of diffuse thickening of the pleura related to asbestos exposure.' 8 Our results are consistent with the suggestion that the occurrence of visceral pleural lesions in a population exposed to asbestos can give information on the relative frequency of malignant mesothelioma. The presence of pleural plaques, on the other hand, does not give information other than that there has been exposure to asbestos.
workers from Western Australia. 
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